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In October, 2005 the GIS Steering Committee recognized the need to review and update the current GIS Strategic and Implementation plans. In May the Steering Committee approved the recommendation to conduct this review as an internal ODOT project. The resulting review and input from the GIS Leadership Group have refreshed the Plan to reflect their current vision and direction as well as acknowledging changes to the technology 
Purpose and Summary

Most business lines within ODOT now recognize the advantages of utilizing geographic information to manage their business systems. These benefits include sustainable management of spatially-referenced data, improved abilities to integrate and analyze data by geographic location, access to spatial data from internal and external resources, and the improved abilities to communicate the results of these analyses. Deployment of Geographic Information Systems (GIS) applications continues to advance under the leadership of the GIS Steering Committee with a clear sense of direction regarding business practices, software platforms, data administration and project coordination. Business lines with the greatest need continue to develop in-house experts and have committed agency resources to meet their specific needs. 

This Strategic Plan communicates a shared vision for the way in which ODOT manages GIS technologies. Its purpose is to increase the value ODOT and Oregonians receives from investments in GIS technologies through improved project and program coordination, data collection, analysis and communication. Increased value will be realized in the form of more accurate and easily accessible information about the state transportation system and the environment it affects, increased opportunities to coordinate data collection with other agencies, reduced costs for managing and analyzing that information, improved analysis capabilities, and more understandable information for ODOT, it’s employees, elected officials, cities, counties, MPO’s and the public. This will help ODOT become more effective at operating, maintaining and modernizing the state transportation system. Additionally this Strategic Plan provides the vision upon which the ODOT GIS implementation plan is constructed. Specific implementation goals and projects identified in the updated Implementation Plan advances ODOT toward its strategic GIS goal. 
This GIS Strategic Plan delivers direct physical and logical connections to the newly updated ODOT Information Technologies Strategic Plan 
Vision

ODOT’s GIS Program will continue to grow as the agencies primary resource for spatial data through making data widely available and commonly used throughout ODOT. Appropriate GIS technology will expand as an integral service deployed across all business lines.

The Program will continue to pursue data administration and coordination opportunities by:

· Acquiring and maintaining high quality spatial data sets, employing best practices in data collection and use of geographic tools to accomplish the GIS mission.

· Sharing ODOT maintained spatial data with federal, state and local governments, emergency services, consultants and the public where appropriate.

· Pursuing opportunities to gain access to external GIS data without assuming responsibility for its storage and maintenance.. 
Mission

GIS technology at ODOT provides reliable access to cost effective, documented and sustainable; spatial information, tools to conduct spatial data analysis and the communication tools to convey that information, to assist the department with:

· Managing the State’s transportation system

· Evaluating relationships between state, regional, and local transportation systems

· Evaluating the interactions between the man-made and natural environments

· Making transportation investment decisions

To accomplish the GIS vision and mission, in light of the current ODOT environment, we must have a strong set of strategic goals that management and staff will strive to achieve. These include:

· Defining the role of GIS at ODOT,

· Identifying organizational responsibilities for GIS,

· Prioritizing spatial data needs,

· Implement the practice of evaluating the cost and benefits of GIS data and projects,

· Develop, communicate and support spatial data standards,

· Providing training  and technical support in GIS technology,

· Develop and support spatial information tools,
· Making spatial data readily available,
· Define GIS data specifications and maintenance schedules which keep ODOT GIS data pertinent,

· Improve the quality of ODOT data.
Use of GIS at ODOT

Many business lines in ODOT use GIS technology in their daily work. The following examples briefly describe some of this work.
Monitor the system: Geographic Information Services Unit (GIS-U) has developed attributed roadway base layers, and uses them to dynamically segment roadway and transportation related features from various databases to monitor the status of the highway system. GIS base layers represent ODOT’s historic investments in transportation improvements to be managed through our Asset Management Program.


Asset Management: GIS software and data form the cornerstone used to inventory and analyze transportation assets. Technological advances including portable computers, GPS enabled devices and high availability, broadband wireless services will allow access in vehicles, the field and locations.

Analyze system impacts: Geo/Environmental Section determines the potential impacts of ODOT’s roadway activities on natural and cultural resources. Transportation Planning Analysis Unit uses GIS to conduct visual analysis, analyze and display data, analyze congestion levels, and model land use and transport interactions.

Plan system investments: STIP (Statewide Transportation Improvement Program)/SIP (Safety Investment Program) assists decision-makers in selecting and prioritizing construction projects. GIS data allows users to analyze state highway crash history, traffic volumes, current STIP projects, Safety Priority Index System (SPIS) sites, and the connecting road systems on their desktops. 

Analyze and Plan Operational Activities: Salmon Resource –Sensitive Area Management Program uses spatial data to conduct analysis which validate maintenance activities protecting natural and cultural resources by determining best practices.  

Communicate system status: TransGIS a web based GIS analysis and display tool providing access to spatial data and the ability to conduct basic analysis across data themes. An example of this is the Regional Trip Planner and the Integrated Transportation System  Transportation Operations Center applications inform and educate the public by utilizing web technologies to distribute information and plan trips. 
Potential Future Applications of GIS Technology

While none of the following concepts are intended as anything more than a base for brainstorming it is sometimes useful to consider what the future may hold in the way of possibility.
Incorporating weather forecasts into GIS applications: Weather forecasts, couple with other available information might be used to reflect the first day of plowing or to proactively deploy snow removal equipment based on precise forecasts
Automated control of roadside spraying based on Restricted Activity Zone (RAZ) designations: Once Maintenance and Environmental staffs have established RAZ designations for spraying a combination of GIS data and GPS based machine control could be used to control the application of herbicides and other chemicals thus reducing staff liability and potentially increasing consistency. The resulting data might be used to estimate future chemical purchases.
Modeling commonly performed, scheduled and often repeated activities: Culvert cleanout timing or scheduling will be predicted based on monitoring variables including basin size, stream flow, climatic conditions, vegetation and previously performed maintenance. Asset Management processes will be modeled producing an operational maintenance/inspection schedule designed to best preserve the transportation asset.
Use the developing wireless data network to collect and distribute GIS data to staff in the field: Real-time ITS traffic volume and traffic camera images could be made available to staff while in the field to alert them to changes in traffic conditions at a worksite. Additionally GIS could be used for environmental and maintenance related data collection.
Transportation Management Centers: Implementation of real-time, remote and wireless access to the most current information regarding the operational condition of the transportation network will be provided using GIS technologies. Delivering remote and wireless access to maintain spatial databases will deliver timely and accurate information.  
GIS Technology Trends

Rapid growth: The use of GIS technology continues to grow rapidly throughout government, colleges, universities and business enterprises. As a result the expectations of GIS deployments are also increasing. 

More than ever before, spatially referenced data are available from governmental and commercial sources. In turn, there is a greater expectation across all levels of government for sharing these data with others. The planned creation of GIS data portals and data warehousing technologies provide the promise of one-stop GIS data access. 

The demand for and the ability to carry out geographic analyses have expanded. Along with that, sophisticated tools for collecting and maintaining geographic information are more readily available. 

These technological improvements enable us to expand our ability to broadly communicate the results of those analyses with decision-makers and the public. This trend has led to: 

· Improved spatial data collection, management, analysis, and communication tools

· Improved access to data utilizing web portal technologies 

· Integration and utilization of digital imagery 

· Increased expectations of improved workplace efficiencies as a result of the integration and use of spatial data

· Rapidly expanding expectations on the part of the public and decision-makers to see the results of the use of these tools

· Increasing demands for the technical knowledge and skills in the use of these tools

· Improved web based access to data, spatial data analysis and digital map output
Desktop GIS: GIS tools have delivered access to data and geographic analysis two distinct groups of analysts, workstation and web browser.  Deployment of concurrent or shared software licenses has expanded the number of workstation users significantly. Employees at all levels within ODOT can now access and analyze geographic data, prepare analysis results and maps meeting their needs. 
As a result of this we now expect:

· Increased need for establishment and enforcement of best practices

· Increased demand for user-driven data analysis and mapping services

· Increased demand for centralized technical support

· Increased need for a central GIS warehouse of spatial data which will be used at the  desktop and manipulated by users

· Increased demand for access to web based data analysis resources

· Increased demand to improve data communication infrastructure

· Increased need for end-user desktop GIS training 

· Increased need for centralized development of specialized GIS analysis software 
Electronic and Web-based services: The Internet and electronic documents is now the predominant tool for publishing and transmitting information within and between organizations. Applications utilizing over-the-web spatial data analysis in which query submission and results are received through the Internet are abundant. This facilitates rapid publication of information, and reduces the need for traditional printed maps. It also opens new opportunities for communication, such as hyperlinked text and animation. This resulted in: 

· Increased need for standard tools and templates that integrate GIS use with electronic publishing

· Reduced need to produce and publish traditional maps

· Increases the need for fast, reliable communication networks

· Produces improved flexibility for end-users to incorporate spatially referenced graphics into documents

GPS and its changing role in data collection: The entry of GPS technology into the GIS world has changed the way spatial data can be collected, used, updated and stored. As ODOT moves toward reliance on this combination of technologies to meet business needs additional issues arise regarding hardware, software and data standards, implementation and support. Consistent and documented practices become critical to successful technology implementation.
Evolving accuracy standards for GIS: Until recently GIS and Engineering accuracy were two distinct, widely separated issues. Driven by in part by continually improving GIS data and GPS technology the two areas are now much nearer to each other and in some cases overlap. The GIS and Geometronics Programs at ODOT have an opportunity to think about these merging technologies and the challenges and opportunities presented.
Taking the data with you: remote data viewing, collection and editing: Interrelated to the last two topics remote data use adds yet another dimension of opportunity and complexity to the GIS world. As with GPS technology, the issues raised by staff using laptops, tablets and PDA’s for field data collection require consistent and documented procedures are processes. The application of this technology to both Geo-Environmental and Maintenance staff has the opportunity to be cost effective providing relatively fast returns on investments.
Distribution and use of real-time spatial data: Combining ITS, GIS, GPS and other technologies with live data is providing more and more useful information. Commercial providers are presently broadcasting commuter traffic information on an FM band called the Traffic Message Channel (TMC). TMC data is then incorporated into radio displays and navigation devices. This technology will help with operations and maintenance activities in ODOT.
Relationship of GIS to ODOT Strategic Goals

The effective use of GIS supports ODOT’s departmental strategic goals and plans. The data analysis, integration, data collection, organization, and visualization tools that GIS technology offers can assist ODOT’s planning, management, operation, and modernization efforts. Actively pursuing innovative technology is specifically mentioned as a strategic goal for ODOT. 
Decision Support: The department’s strategic goals and plans place increased emphasis on choosing the best mix of transportation projects. Today, proposed projects must undergo increased detailed operational analysis before their inclusion in the Statewide Transportation Improvement Program (STIP). System and project analysis using modeling applications along with GIS software will increase in the future. In addition to a more complete analysis of the overall impact of a given project, ODOT must compare the effectiveness of alternatives and analyze the interactions between the project, affected communities and the environment. 

This analysis can be a costly undertaking and prone to much uncertainty, GIS can assist in keeping the task manageable. GIS tools can be used to manage data, check for errors, perform the analysis, and display the results in easily understood forms. Using GIS technology, the desired analysis can be accomplished with a reasonable amount of investment.

Increased demand for system management: The department’s strategic goals increase expectations for system monitoring, analysis, operations, and management. This is necessary in order to operate the transportation system efficiently, maintain system reliability when facing limited modernization budgets, implement best practices for safety management, and preserve our investments in transportation infrastructure. GIS can make major contributions to the department’s efforts to meet these expectations.

GIS can help staff to maintain data with better accuracy and improve the analysis of relationships between system attributes (for example, relationships between congestion and accidents). It provides for more effective visualization of system-wide roadway information, such as interactive displays that allow users to explore system management relationships. This type of interactive presentation of geographic data will become increasingly important. With an effective GIS, multiple types of geographic data can be easily combined for quick, coherent spatial analysis. Analysis tools and spatial data can be linked together to perform system analysis effectively.

Broadened scope of analysis: The ODOT Strategic Plans call for accountability and efficiency challenges us to consider and evaluate all interactions between ODOT’s transportation facilities and other transportation facilities, services, land use, and the natural and man built environment. For example, linearly referenced roadway data are no longer adequate to serve all the needs of the required analyses.

GIS provides the tools necessary to meet the increased demand for spatial analysis and modeling. It is the means to meet the increased need to collaborate with other agencies, and to easily combine geographically referenced data from many sources inside and outside the agency using common data formats and standards.

Public engagement and understanding:   At this GIS is not frequently used to engage the public in discussions about transportation.  As the technology evolves and the data becomes more complete there will be increased opportunities to use GIS as a means to more fully unite with the public’s interest in understanding the transportation environment.  This will provide a way to better inform decision making, participation and understanding.  These opportunities exist at both in person dialogue as well as web based participation.
Today’s Environment at ODOT

The department’s ability to meet the challenge of the GIS vision and accomplish its mission is affected by ODOT’s current GIS technology and communication infrastructure environment. This environment currently includes both supportive and challenging aspects. The roles of each are discussed below.
Mapping program: Within the ODOT GIS Unit there resides a strong transportation mapping program exploiting both Computer Aided Drafting (CAD) and GIS technologies. Current projects are underway transitioning the production of standard map products from CAD to automated GIS environment. 
GIS Project Team:  Residing within the GIS Unit and comprised of GIS Unit employees and Information Services Transportation Application Development (TAD) employees lives the GIS Project Team which provides GIS tools, technical support, standards and applications. This team provides a full spectrum of GIS projects ranging from spatial data and database development, project management through application delivery for both workstation and the web. Additionally the team provides training and help desk type technical support for standard and custom software. 
GIS users: ODOT has a base of GIS users, in many different ODOT business lines from which to provide on-site GIS support. These employees are integrating GIS tools into their daily working environment and supporting peers in performing similar functions. Many ODOT employees routinely interact with spatial information as they perform their required work activities. This has led the demand for desktop GIS software, which has been implemented throughout much of ODOT. This demand for software will expand with or without a coordinated GIS program.

Leadership and coordination: There continues to be strong executive-level leadership and coordination engaged in the acquisition, maintenance, analysis, application development, distribution, and support of ODOT’s spatial data. This has rapidly accelerated the deployment of high-quality spatial data and software throughout the organization. 

Control/Autonomy: The ability to coordinate GIS throughout ODOT is affected by the many different perspectives of GIS in the organization: information systems management, geographic data inventory and maintenance, spatial analysis, decision support, and mapping and display. There is also a fundamental debate involving the role of GIS as application software versus its role as a technology (or way of doing business). 

Organizational structure: Carefully constructed organizational structure, standard software versioning, web based viewing tools and centralized data repositories now provide increased flexibility to ODOT’s wide-spread GIS program. A spatially-oriented means of doing ODOT’s business made a significant positive shift in day-to-day workloads and tasks. This workplace change may require shifts in staffing and resource to maximize the investments made.

Effective GIS shops in other organizations differ from ODOT’s current organizational structure. ODOT tends to conduct GIS analysis independently from Information Systems, which traditionally develops applications. To perform effectively, these two functions must work closer together with database administration assuming a much stronger roll - both geographically and philosophically. 

If information technology resources remain geographically separate, and there are multiple business areas involved in developing their own GIS strategy and deployment, there will be fierce competition for limited resources. 

Technical support: A GIS support system has been implemented providing ODOT GIS user’s software and data support though the ODOT help desk. Though initial support is delivered as traditional Help Desk function software, application and data specific support is provided by a sub-set of the GIS Unit.
Within ODOT the demand for GIS capabilities is increasing, the need to recruit and retain proficient GIS technicians and professions has proven challenging in part resulting from the limitations of compensation plans, classifications, and position descriptions. Because of the technological aspects of GIS, traditional geographic and cartographic technology skills are no longer adequate. Today significant information technology (IT) skills such as database design, Standard Query Language (SQL) scripting in combination with tradition cartographic and geographic skills are required. Traditional ODOT business lines find it difficult to compete with IT salaries elsewhere making recruitment difficult.
Priority level: GIS is now receiving an increased priority for the allocation of department staffing and budgetary resources. Demands for increased GIS development capabilities compete with the ongoing demands for producing traditional map products and, perhaps more so, with demands for improvements in spatially referenced databases.

Interest: There is a broad base of interest in GIS products at various levels in the department. In addition, Intelligent Transportation Systems (ITS) is an emerging technology at ODOT and its success relies on detailed, accurate, and accessible spatial information.

Expectations for the expansion of GIS exceed the capabilities of the organization to deliver given current funding and staffing levels. Expansion of GIS use without adequate coordination will result in duplication of efforts, ineffective sharing of information, knowledge, and tools, and working at cross-purposes.

Interagency coordination:   Because the strength of GIS is often dependent on being able to view, analyze, and compare data, involving several different features at once it is critically important to have close working relationships with agencies at various levels of government including federal, state and local.   This is essential for insuring data quality, metadata, data maintenance, updates and consistency of data delivery.  ODOT participates in statewide coordination groups to interact with other agencies to assure appropriate working relationships and coordination.  These groups include the Oregon Geographic Information Council (OGIC), the Policy Advisory Committee (PAC), the Framework Implementation Team (FIT), GIS Project Leader Team (GPL) and other working groups. 
Strategies and Actions
To accomplish the GIS vision and mission, in light of the current environment in the department, we must have a strong set of strategic goals that management and staff will strive to achieve. 

Define what GIS means to ODOT: A geographic information system is composed of a number of components (e.g. data, standards, storage, staff, and applications). We must separate issues concerning specific software solutions that are designed to address project or unit needs from the design of a robust system for the collection, maintenance, and dissemination of high-quality spatial data.

Identify organizational responsibilities: A clear organizational structure, with leadership and commitment at the highest levels, is crucial to the success of GIS technology at ODOT. While successful GIS deployment requires a team effort, lead roles for various parts of the effort must be defined and committed. We must draw on the strengths of each section of the organization to provide leadership in areas where they are strong. This leadership team must pull together to see that GIS technology is deployed effectively and efficiently throughout the organization. Coordination with consulting contractors and partners whose products expand GIS’s role and utilization at ODOT’ must work in coordination with this plan. 
Prioritize spatial data needs: The demand for spatial data is great and will continue to outpace the department’s resources. It is, therefore, important that there be a coordinated effort to establish priorities for spatial data development. High priority data needs must be identified and satisfied.

Develop spatial data standards: Standards are critical to effective and efficient data exchange. Several working units within ODOT are acquiring and developing geographic data at self-defined levels of spatial accuracy. This is likely to continue unless ODOT is capable of pulling disparate efforts together. By developing and implementing spatial data standards, the department can optimize its ongoing investments in data acquisition, management, analysis, and dissemination.

Provide training in GIS technology: Training is necessary for even the simplest GIS tools. Most people will avoid using tools that are unfamiliar to them. If ODOT is to effectively deploy GIS technology, staff must be trained in the tools they will be using. Ongoing training in GIS techniques and technological advances must be made available to GIS professionals and their customers within the organization.

Make GIS tools available: Many people need access to ODOT’s spatial information, but their level of need varies. Some need high-end tools that have extensive capabilities for creating, manipulating, storing, and analyzing geographic information. Some need powerful mid-range tools for spatial analysis. Many more have the need for a simple web based tools which easily display, query, and present spatial data in a graphical format. All three levels of tools must be available throughout the department to meet the needs of all of ODOT’s internal and external spatial data customers. In particular, needs in the regions must be explicitly recognized and provided for.

Make geographic data readily available: Desktop GIS software technology is distributed throughout the department. Thus, the department’s data must be easily accessible, especially to those users outside the Capitol Mall complex. All spatial data must be catalogued, formatted in such a way as to facilitate their use by the available GIS tools, and readily available for timely transfer over the department’s networks. In addition, metadata concerning the data’s creation must be maintained.

Achieve agreements or changes to the law to assure data sharing:  ODOT needs to partner with other Agencies to assure that Framework Data is appropriately shared in the pursuit of efficient management of GIS data.

Invest wisely in GIS system improvements:  ODOT’s GIS Program will continue to strategically coordinate GIS related investments to assure wise and efficient allocation of available resources.  GIS Investments will be coordinated with other ODOT initiatives.  ODOT uses GIS software from ESRI and Intergraph.  A review will review will be completed to determine the most cost effective way to deliver the products to ODOT’s customers. 

Coordinate with agency business needs:  The GIS Program needs to communicate and coordinate with ODOT business lines to assist in meeting their program needs using GIS technology.
Moving Forward
In order for GIS to continue successful implementation at ODOT, it is essential to develop strong leadership, a workable program, integration projects, and an implementation proposal. 
Leadership: We will adopt a clear leadership and organizational structure for a GIS development program within ODOT. This will include GIS executive co-owners, likely the Transportation Development Division Manager and ODOT’s Chief Information Officer. They will be responsible for representing the overall direction of GIS operations within ODOT, ensuring that this strategic plan is implemented, directing ODOT’s participation in GIS coordination activities external to ODOT, and overseeing GIS operations internal to ODOT. In addition, there will be a GIS steering committee, which will provide direction and technical support to the GIS executive co-owners. It will be composed of representatives from GIS-oriented units within ODOT.

Program: We will establish a workable and documented GIS program that is supported by this leadership. 
Projects: Within the GIS program, we will carry out projects that will maximize the successful integration of the GIS technology into ODOT’s business stream.
 

Proposal: Update of the GIS implementation plan for ODOT will be created and executed after the adoption of this strategic plan. The 2006 revised plan will include investments in Oregon’s 13 Framework data themes. 
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� Some projects might include: evaluating users’ needs and requirements; developing appropriate data and technology standards, data management plans for existing and future data sets, maintenance plans for data and software, staffing and training plans, system architectures to accommodate GIS technology; developing and evaluating alternatives to commercial off the shelf software implementation; developing and prioritizing spatial datasets; distributing and installing GIS technology and software; and identifying customized GIS applications.
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